This study aimed to find out to what extent an intuitively developed ESP module for Science majors, taught at Sultan Qaboos University is appropriately written in terms of lexicon when compared to a core Geology textbook. The module was developed based on key topics which appeared in the Geology textbook. This study will only be evaluating vocabulary and will not be looking at other aspects of material evaluation. The digitized pages of the Module (LANC 2050) and the Essentials of Geology Textbook were loaded into the Software of WordSmith 5.0 for analysis. The results revealed low percentage word coverage in the module as compared with the limited pedagogical word list that was developed for Geology. In addition, the high density and low consistency ratios for the module as compared to the textbook indicated the compactness of the module for teaching purposes. A very low percentage of the technical words that were related to Geology was discovered in the Module (LANC 2050).
Introduction
Knowledge of vocabulary is an important matter for the learning of a second or foreign language. Its importance increases when it comes to the areas of English for Specific Purposes (ESP) and English for Academic Purposes (EAP). For developing this knowledge, much more attention should be paid to the explicit and implicit ways of teaching the vocabulary. In some situations, direct teaching and learning are required, while, in other situations, indirect ways of learning, such as incidental learning in extensive reading, would suffice (Sutarsyah, Nation & Kennedy, 1994) .
Encountering a word for enough number of times throughout the textbook would reflect the high frequency of that word which, in turn, would show its importance in learning and teaching. For example, knowledge of first 2000 words of general service list (GSL) (West, 1953) together with the academic word list (AWL) (Coxhead, 2000) would provide, according to Nation (1990 Nation ( , 2001 , about 95% of the vocabulary required for the reading of academic texts essential for the ESL/EFL students' learning. A corpus-based content analysis of a textbook can make this decision easier for the teacher (Fox, 1998) . However, the basic criterion in learning and teaching the vocabulary is the underlying purpose(s) on which they are based, i.e., whether the aim is to learn the words for general use (GE), academic use (EAP) or specialized use (ESP).
Background of vocabulary learning and teaching
Learning vocabulary in the ESL/EFL situations is one of the specific goals of learning in the language classroom. In the language classrooms and in a well-designed course, four important strands should be present (Nation, 2001) . These strands approach learning new language items from four perspectives including: (a) comprehensible meaning-focused input through the listening and reading where about 95% of the running words are familiar to the learners. In other words, for learning to occur very few unknown words should be present in the input. (b) language-focused learning or form-focused instruction (Ellis, 1990) in which the focus is on the deliberate teaching and learning of the language items. If the goal of the course is, for instance, teaching and learning vocabulary, the direct teaching and learning of vocabulary is needed. (c) meaning-focused output through the speaking and writing where the learners can strengthen their knowledge of previously met vocabulary; (d) fluency-focused development through activities in which they use and practice the items they already know. According to Nation (2001) , in a language course approximately the same amount of time (i.e., 25% of the learning time) should be spent on any of these four strands.
In addition, Nation (2001) states that there are four types of vocabularies: the high frequency words, academic words, technical words and low-frequency words. High frequency words are words which are commonly used in a language textbook and they require high amount of attention by the teacher and students (Nation & Waring 1997; Fox, 1998) . In the development of vocabulary list in different disciplines, priority has to be given to the General Service List (GSL) (West, 1953) comprising words that are of high frequency in all kinds of texts and which make up the most frequent 2000 words of English (Nation, 2001; Coxhead, 2000; Nation & Waring, 1997) . The GSL is a list that is irreplaceable as it covers up to 87% of any academic texts (Nation, 2001; 1990; Coxhead, 2000) and teachers and learners alike should focus on comprehending the words in order to cope with academic reading materials at higher rates.
Besides academic words, technical words are important to learners who need the vocabulary to help in planning and achieving their specific goals in language use. Technical words are specialised vocabulary developed from specialised corpus, words which qualify in terms of frequency and relevance (Nation, 2001) . "Strictly technical words are characterized by the absence of exact synonyms, resistance to semantic change, and a very narrow range; e.g., words such as urethane or vulcanise" (Mudraya, 2006, p.239) . These words have low frequency but comprise a large number of words (Nation, 1990; 2001) .
In academic texts, especially in specific fields, the frequency and coverage of academic and technical words are higher than in general English texts (Sutarsyah et al., 1994) . Being ignorant about these words can pose challenging experiences to students who wish to learn more about field-specific vocabulary which can initiate the socialization of students into their discourse communities. Failing to be associated to their discourse community can hinder productive progress among students academically. Academic vocabulary occurs frequently in most kinds of academic texts; however, their frequency is lower than general service vocabulary (Worthington & Nation, 1996; Xue & Nation, 1984) .
Having good knowledge of academic vocabulary has been emphasized for success at higher levels of education (Coxhead, 2000; Corson, 1997) . Different corpus-based studies have been conducted with regard to the vocabulary of the texts in different areas and disciplines. Worthington and Nation (1996) , for example, have investigated the feasibility of the texts that are used to sequence the target vocabulary of a course. Some studies have explored the technical vocabulary in specialized texts such as in anatomy and applied linguistics texts (Chung & Nation, 2003) or in the language of mathematics, science and English textbooks (Mukundan & Menon, 2005; 2007a; 2007b) .
The need for ESP materials in the university
At Sultan Qaboos University, all science based colleges and specializations are taught in English, so proficiency in English has been deemed important for students' success in their majors since the inception of this university. From its start, the university has realized that almost all its students majoring in science based colleges might be in need for content area English tuition to prepare them for their majors and so it adopted ESP and EAP as the basis for its English modules. To teach these it established the Language Centre, which has been operating since 1986. In these modules, English is taught using context of the content related to students' majors. The learning outcomes of ESP are language-based (grammar, sentence structure, word forms, coherence, cohesion, the four skills, subject-area terminology, spelling and punctuation). The rationale is that EFL students are expected to perform at the same level in their university courses as native speakers of English, who commence their university education with a full command of general English, and who would have spent 12 years studying all subjects in English within a larger community in which English is the only medium of communication. The English for Science courses taught to College of Science students are credit courses designed with some input from the College of Science. Needs analyses were carried out informally and the colleges provided some input on how the English courses need to be structured and what skills or projects they should include. However, in terms of vocabulary, it was impressionistically included in the module by the college representatives based on their experience. One major drawback with the English for Science courses is that their content targeted general science because they were taught to all science majors. Therefore, the vocabulary and the topics might not match anyone specialization in particular. No thorough analysis of the science books was conducted.
Purpose of the study
EAP with the Essentials of Geology Textbook as the Reference Corpus of the study for ESP course. The specific objectives of the study are: (a) to find out the similarities and differences of the words in the Module (LANC 2050) and the Essentials of Geology Textbook, their frequency range, density ratio, consistency ratio, and types of words; (b) to determine whether the Module (LANC 2050) can prepare the students for the ESP course in Geology.
Research questions
The two corpora were examined to seek the possible answers to the following questions:
( 
Methodology
This study compares two corpora, the Module (LANC 2050) and the Essentials of Geology Textbook. The Module (LANC 2050) is taught in the English for Science Course, the completion of which is one of the requirements for the students of Science in the College of Science in Sultan Qaboos University (SQU). Most of the topics in the textbooks were used as the basis for the development of the module. The 1,000 most frequently used content words from both the Essentials of Geology Textbook and the Module (LANC 2050) will be compared to find out to the differences.
The keyword lists created in this study are based on the study carried out by Menon (2009) , who created 'keyword lists' using the Word Smith software. Harvesting or building a word list can be done by comparing with a larger corpus which functions as a reference corpus (Nation, 2001 ). Thus, the limited pedagogical corpora for both the textbook and the module are compared with the British National Corpus (BNC), as a well-established corpus for word list building (Menon, 2009 ). WordSmith 5.0 was used for analyzing the data. In order to use this software all the related pages of the module and the textbook were digitized. These pages were scanned and converted into the text files. Then, the text files were fed into the software for further analysis.
Results and Discussion
The comparison of the output of WordSmith analysis for Module (LANC 2050) units and the Essentials of Geology chapters (see Table 1 ) revealed the number of running words, or tokens, in the textbook chapters (128 031) compared to the module (51 993). The types of the words were also higher in the textbook (8098) than those in the module (6006). The density ratio, that is the proportion of types to tokens, indicates the high intensity or compactness of the materials (Mukundan, 2007; Nation, 1990) . The module has a density ratio reading of 11.5 compared to 6.4 of the text. It signifies that the density of the words in the Module (LANC 2050) is higher than the density of words in the Essentials of Geology Textbook chapters. In contrast, the consistency ratio, that is the proportion of tokens to types, is higher for the Essentials of Geology chapters (15.53) as compared to that of the Module (LANC 2050) units (8.71). It reflects the consistency on the introduction of new words in the Essentials of Geology Textbook and Module (LANC 2050). In other words, each new word is introduced after about 16 words interval in the textbook while its introduction is in every 9-word interval for the module. In this regard, the module is considered to be of high density with lower level of consistency interval. The compactness of the Module (LANC 2050) compared to the Essentials of Geology, may make the learning and acquiring of the new words rather difficult to the students. It requires the teacher to focus the attention of the students to these words, although the repetition of the words can help in this regard. Table 1 presents a summary of these findings: The same pattern was found across the units and chapters of the Module (LANC 2050) and the Essentials of Geology Textbook (see Table 2 ). It was revealed that the mean density ratio of the module units (23) is much higher than that of the textbook chapters (17.91). It implies that, on average, the occurrence of the different words is more in the module compared to the textbook. This pattern would make the acquisition and learning of the new language more difficult to the students. Similarly, the mean consistency ratio or the interval unit of words for the introduction of each new word is lower (4.41) in the module compared to the textbook (5.67). This low interval in the module indicates that every new word is introduced after four words, while in the textbook the introduction of each new word is after every six words. Therefore, learning new words would be easier in the pattern revealed in the textbook rather than the module. In this regard, comparison of the density and consistency ratios across the units of the Module (LANC 2050) shows that Units 2 and 1 would be easier to learn followed by Units 3, 5, 4, and 6, respectively. Likewise, the Essentials of Geology Textbook chapters from the easiest to the most difficult would be chapters 3, 4, 16, 2, 6, 18, 15, 5, 7, 19 , and 1, respectively. The best sequence for introducing the units of the module and the chapters of the textbook can be based on the difficulty level of the units or chapters. The more difficult ones would be better presented at the end of the books while bringing the easiest ones to the front. This would facilitate the acquisition of the new language more effectively. Table 3 and Table 4 demonstrate the frequency range of the words in the Module (LANC 2050) and the Essentials of Geology Textbook. The tables show high numbers of the words belong to the low frequency words in both the module and the textbook. Low frequency words are words that appear only in the frequency range of 1 to 40. On the other hand, the high frequency words (words that appear more than 40 times) are very few in both of them. The number of the words for all the frequency range is more in the textbook than in the module. This is due to the high number of total types in the textbook. The frequency range shows that very few words are repeated with high frequency, especially in the module. For instance, when 46 words are repeated between the range of 101-1000 times in the module, almost three times more words (149) are repeated in this range in the textbook. When the words are repeated frequently, their acquisition would be easier for the students (Mukundan, 2007; 2007a; 2007b , Nation, 1990 2001) . The same pattern is observed in the frequency range of both the module and the textbook. In order to differentiate what kinds of words comprise the module and the textbook, the researchers selected fifty words from the high frequency a word in their word lists (see Table 5 ). The selected words are the fifty most frequently used words in both the module and textbook. More function words are found in the module rather than in the textbook. 
Frequency range in the Module (LANC 2050) and the Essentials of Geology Textbook

Comparability of the words in the Module (LANC 2050) and the Essentials of Geology Textbook
Among the wordlists for the two corpora, 3345 words are found to be comparable or overlap in both the module and the textbook (see Table 6 ). This comprises about 56% and 40% of the total types of the module and the textbook respectively. The rest includes the words that are different in both corpora. In other words, about 44% of the total types of the module are not found in the textbook. In the same vein, about 60% of the total types of the textbook are not found in the module. Many of the high frequency content words in the textbook also occur in the module corpus, but with a much lower frequency. To further investigate the types of similar or different words introduced in the module as opposed to the textbook, the 1000 most frequently used specialised content words from both the textbook and module were identified. The specialised content words are words that are outside the GSL and the function words like 'AND', 'THE' and 'A' were removed from the lists as well. The definition used in this study is adapted from Coxhead's (2000) development of Academic Word List (AWL). The proper nouns and abbreviations identified are also removed from the lists. The specialised content words can also be regarded as words which appear very frequently in field-specific texts (Chung & Nation, 2003; Nation, 2001 ).
The Module (LANC 2050) is supposed to be tailored to the needs of students in the field of geology. Hence, the vocabulary introduced in the module should be almost similar to that of the textbook, especially the most frequently used content words. Appendix A indicates the similar content words which can be found in both the textbook and the module. From the result of the analysis, only 30% of the content words from the module are similar to the content words in the textbooks (considering the top 1,000 most frequently used content words of both materials). Hence, it proves that the module is done intuitively, not considering the important aspect of introduction of specialised geology vocabulary. The results should yield at least a higher percentage if the module is developed from data from a corpus. After the analysis, the results revealed that the majority of the words that are in the textbook but are not found in the module are related to the technical geology words such as earthquake, weathering, metamorphic, ions, eruption, volcano, shale, ore, intrusive, slate, richter, cinder, mica, magmatic, pumice, muscovite, chamber. 
Comparison of Key Words Derived from 'Keyword' Lists (Keyness)
Using Word Smith 5.0, the 'Keyword' function was utilized to generate the keywords list, after comparing with a larger corpus. Nation (2001) states one of the ways to create a word list is through the comparison of the study corpus with a much bigger corpus. The 'Keyword' function in the WordSmith 5.0 programme enables the researchers to create a word list by comparing the target corpora with a reference corpus. Menon (2009) in her study had created keyword lists for the field of English for Science and Technology. Menon (2009) also justified that using the British National Corpus (BNC) as a reference corpus is valid as the size of BNC is at least 5 times or more than the study corpus. In this study, the BNC is definitely much larger (more than five times) than the pedagogical module and the Geology corpora. The size of the BNC is almost 100 million running words as compared with the limited pedagogical corpora of the Module (LANC 2050) (51 993 tokens) and the Essentials of Geology Textbook (128 031 tokens). Hence, using the BNC as the reference corpus in the study is ideal. Only the words with the positive 'keyness' are included in the lists. The analysis results from the Word Smith 5.0 software yield the significant keywords of the Module (LANC 2050) (531 words) and the Essentials of Geology Textbook (1425 words). The words were not categorized into word families as learning words in the lexico-grammar context can yield better results in students' acquisition of the vocabulary (Ward, 1999; Mudraya, 2006) . Out of the 531 keywords found in the Module (LANC 2050), only 155 words (29%) were found to be common with the 1425 keywords of the Geology corpus. The 155 common key words from both the module and the textbook are stipulated in Appendix B. The result shows that the intuitively produced module does not cover most of the essential vocabulary needed when students need to enrol in a Geology course. Knowing more field-specific words enables learners to associate into their discourse community much more effectively (Menon, 2009) , hence it would be best for module developers to be informed by data regarding lexicon from analysis of field-specific corpora.
Implication and Conclusion
As a result of this research, we now have a limited pedagogic corpus of 1425 words. This would be useful when the Module (LANC 2050) is revised to make it resemble Geology texts commonly encountered by students. This study was conducted to find out the appropriateness of the Module (LANC 2050) as a preparatory ESP course for Geology majors. For this, the corpus-based content analysis of the words for each was explicated and the results were compared and discussed considering different criteria including the frequency of the words, density and consistency ratio, keyness, and coverage of the words.
The evaluation of the in-house produced Module (LANC 2050) revealed that the introduction of essential technical or field-specific words was not effectively executed throughout the module. Hence, it is not able to prepare students for assimilating into their majors. Most of the essential words found in the Essentials of Geology Textbook were non-existent in the Module (LANC 2050) . Despite the meticulous process of developing a module, material writers should always take into consideration the essential vocabulary needed by learners which could be done by creating a field-specific corpus. Learners truly need the field-specific vocabulary to function well in their course and prepare them for their discourse community. 
